Summary. Comparison of uterine activities recorded during the control period to those obtained during the two recording periods after ovariectomy (0\p=n-\30 min and 30\p=n-\60min) showed an increase of the amplitude of uterine contractions (P < 0\m=.\005) and a decrease of the interval between two successive uterine contractions (P < 0\m=.\005) and the delay of electrical activities (P < 0\m=.\005).Progesterone treatment (50 mg/kg i.m.) of ovariectomized rats prevented the abrupt fall in plasma progesterone concentrations, measured by RIA, which in turn inhibited the increase of uterine mechanical and electrical activities. A close relation between the increase of myometrial activity and the decrease of progesterone concentrations after ovariectomy is suggested. The activation of the myometrium would be principally induced by the fall of progesterone or by the variation of the oestrogen/progesterone ratio; these changes in sexual steroid hormones would augment the uterine sensitivity to physiological stimuli or modify the activity of other factors involved in the regulation of the myometrium.
Introduction
In the rat, removal of ovaries before Day 14 of pregnancy induces embryonic death and résorption within 48 h (Madjerek et al, 1960; Csapo & Wiest, 1969) . Histological study shows that ovari¬ ectomy on Day 7 or 8 of pregnancy results in a collapse of the decidua and embryonic death 12 h later; on Day 10 or 11 of gestation embryonic death appears 24-36 h later and is associated with intense vascular feto-maternal perturbations (Clabaut, 1969 (Clabaut, , 1972 (Clabaut, , 1973  Deanesly, 1973; Peel & Bulmer, 1974) . Myometrial and embryonic shrinkage is often observed after ovariectomy (Clabaut, 1972) . Embryonic death is closely related to the fall in peripheral progesterone concentrations (Butterstein & Hirst, 1977; Clabaut, 1977) ; the relation between abortion and the progesterone fall is confirmed by the abortive effects of progesterone synthesis inhibitors in the rat at mid-pregnancy, e.g. azastene (Creange et al, 1978) or isoxazole Carnathan et al, 1981) . How¬ ever, pregnancy can be maintained if a progesterone injection is given concurrently with azastene (Creange et al, 1978) . Administration of progesterone antiserum (Csapo et al, 1975) causes an immediate fall in progesterone concentrations and induces termination of gestation. Similarly, reported that progesterone antiserum provokes an increase of uterine motility and preterm labour. In late pregnant sheep, trilostane (another progesterone synthesis inhibitor, 100 mg) induces a rapid progesterone withdrawal and delivery (Taylor et al, 1982) . In the human excision of the corpus luteum in early pregnancy induces activation of the myo¬ metrium that is proportional to the decrease of progesterone concentrations (Csapo & Pulkkinen, 1978) .
The objective of the present investigation was therefore to examine whether bilateral ovariectomy during mid-pregnancy in the rat would engender activation of uterine motility and consequently accelerate embryonic death. Progesterone administration. In Group 4 rats, after the control recording and just before ablation of the ovaries, progesterone (50 mg/kg) in 0-5 ml vehicle (oily solution; Lafaye & Frigot, 1978) was given by 3 successive i.m. injec¬ tions given at 3 different places on the thigh. In Group 3, after the control recording and just before ovarian ablation, 0-5 ml vehicle was given by 3 successive i.m. injections given equally at 3 different places on the thigh.
Measurement of the uterine contractions and myometrial electrical activity. Variations in myometrial mechanical activity were evaluated in terms of amplitude, frequency, and interval between two successive contractions. Amplitude corresponds to the maximal amplitude of each uterine contraction. Frequency was determined by counting the total number of contractions developed within 30 min and the interval between two successive contractions of the uterus was recorded. The value of 100% is arbitrarily attributed only to the control mean amplitude.
After the control recording contractility was further recorded continuously for up to 30 min and then between 30 and 60 min. The control means for amplitude, frequency and interval were compared to the equivalent means for each of the 30-min recording intervals after ovariectomy (0-30 min and 30-60 min). To measure the activity variations of the 2 electromyograms, one characteristic, termed the delay (D), was considered to be the time interval evaluated in sec during which electrical activity was recorded only at the level of one of the two electrodes (see Fig. 1 and Table 1 ).
Plasma progesterone concentrations. Two blood samples of 1 ml each were withdrawn by jugular puncture, the first just before ovariectomy or sham-operation and the 2nd one as indicated in Table 2 . The first blood sample was withdrawn after transient anaesthesia with ether; thereafter animals were allowed to regain conciousness and were anaesthesized again before the 2nd bleeding.
Concentrations of plasma progesterone were measured by RIA as described previously by Scaramuzzi et al (1974) . The antiserum used (Biomérieux, Marcy-l'Etoile, France) was raised in a rabbit against lla-hydroxyprogesterone-11-hemisuccinate-bovine serum albumin. This antiserum cross-reacts with desoxycorticosterone (<6-6%), 20o-dihydroprogesterone (<0-5%), pregnenolone, oestradiol and corticosterone (<00O0Ì%). The sensitivity of the assay was 20 pg/tube and the mean recovery was 55 + 3%. The interassay coefficient of variation and the coefficient of variation of duplicate pairs in this study were < 10%. Accuracy of the method was determined by adding known quantities of progesterone to 0-5 ml samples from a pool of rat plasma: additions of 01, 0-2, 0-4, 10 and 20 ng gave measurements of 011 ± 001, 019 ± 001, 0-40 ± 002, 0-96 ± 003 and 202 ± 003 ng, respectively. Statistical analysis of the data. Data were analysed using Wilcoxon non-parametric statistics. Student's I test was used to compare the significance of differences between means with respect to Group 2 rats. Plasma progesterone concentrations were compared by a related samples test.
Results

Uterine motility
Sham-operation effects in Group 1. Sham-operation did not modify the mechanical or the electrical activity of the uterine muscle during the control recording (Table 1) .
Ovariectomy effects. During the control recording myometrial mechanical activity was moderate, and the electrical activity was characterized by a long delay (see Fig. 1 ). However, ablation of ovaries (Group 2) provoked a significant increase in the amplitude, a decrease in the interval of the uterine contractions, without variation in the frequency, and a significant decrease of D (Table 1) , consequently a significant increase in the duration of the contractions was observed. This increase in mechanical myometrial activity was associated with a rise of the slope of the contraction curve and an increase in the frequency of the EMG bursts (Fig. 1) In each panel, the top trace is myometrial mechanical activity, the middle trace is distal electrical activity and the bottom trace is proximal electrical activity. 
2 92-9 ±11-3 62-3 + 13-9* 50-8+ 9-6·* 41-2+17-5** 21-7 + 14-9** (52) 
Values are mean + s.e.m. for the no. of animals indicated in parentheses. *P < 001; **P < 0001 compared with control value (related samples test).
increase in myometrial activity is induced by ovarian ablation. As expected, uterine activity was not increased in the ovariectomized progesterone-treated rats (Group 4 (1977, 1978a, b) postulated that formation of gap junctions was stimulated in the immediate peripartum period by a fall in progesterone levels. Our plasma progesterone concentrations, measured on blood withdrawn from animals under ether anaesthesia, are comparable to those reported by others (Wiest, 1970; Morishige et al., 1973; Egg et al, 1974) , although Bruce et al. (1984) reported that plasma pro¬ gesterone concentrations were about 30% higher and more variable in anaesthetized animals than in conscious rats. The resting concentration of progesterone (20%) 24 h after ovariectomy seems to be secreted by the adrenal glands because ovariectomy associated with adrenalectomy causes a drastic fall of progesterone (Butterstein & Hirst, 1977; Clabaut et al, 1977; Bruce et al, 1984) .
In addition, at mid-pregnancy ovariectomy induces simultaneously a fall of plasma pro¬ gesterone concentrations and an activation of the myometrium; these phenomena precede abortion observed 12-24 h after ovariectomy. However, Talo & Karki (1977) , after ergocornine adminis¬ tration at mid-pregnancy, observed at first a fall of plasma progesterone concentrations followed by an activation of the myometrium and then abortion. The progesterone-dominated uterus should therefore be refractory to stimulants, and progesterone withdrawal would convert the uterus to a spontaneously reactive organ (Fuchs, 1978; Csapo & Pulkkinen, 1978) . At mid-pregnancy after ovariectomy the rapidity of initiation of electrical and mechanical activation of the myometrium oestrogens/progesterone should have a direct effect on the uterine muscle, by increasing its sensitivity to physiological stimuli such as prostaglandins (Clabaut et al, 1986) . Moreover the activation of the myometrium after ovariectomy should be increased by an eventual decrease of plasma relaxin concentrations; relaxin, a strongly utero-inhibitory hormone, has been clearly detected in the ovaries in mid-pregnancy in the rat (Golos et al., 1984) .
